Since the difference in electronegativity8 between nitrogen (3.04) and carbon (2.55) relative to phosphorus (2.19) and carbon (2.55) and to arsenic (2.18) and carbon (2.55) changes sign, one might naively expect a change in the dipole moment direction as well. On the other hand both CNDO/2g'10 and ab initio 11 --MO calculations have predicted that all three heterobenzenes have the same direction of polarization.
It was felt desirable to test this prediction. A compariscn of the dipole moments of 4-substituted heterobenzenes with those of the parents should unambiguously define the direction of the moments. We now wish to report on the synthesis of 4-methylphosphabenzene 2 and 4-methylarsabenzene !! 12 and their use in determining the direction of the dipole moments of the ring systems.
The cuprous chloride catalyzed coupling of 3-bromobutyne with ethynyl magnesium bromide in tetrahydrofuran gave a 40% yield of a 4:l mixture of isomeric hydrocarbons which could be separated by g.1.p.c. The major component was assigned as 3-methyl-1,4-pentadiyne k on the basis of its 1 H-NMH spectrum:
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The dipole moments of & 2, 2 and jj, were determined in cyclohexane from standard measurements of dielectric constants and calculations of polarization at infinite dilution. 13 Data are summarized in figure 1 . Agreement with the 5,6 more precise gas phase data is acceptable. The dipole moment of each 4-methylheterobenzene exceeds its parent. Thus the electron donating methyl group reinforces the ring dipole. In all three heterobenzenes the negative end of the dipole is at the hetero atom. 15 The major contribution to the pyridine dipole is the difference between the very electropositive a-carbon atoms and the electronegative nitrogen. For phosphabensene and arsabensene the major contribution is apparently a difference between a relatively large negative charge on the a-carbon atoms and a large positive charge on the B-carbon atoms. While the observed direction of polarization of 2 and 2 is consistent with this charge distribution, we believe that a further experimental verification would be desirable.
